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(54) OPTICAL FIBER AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical fiber 
amplifier which is inexpensive and small- sized since a 
Raman fiber is reducible in length and the number of 
exciting light sources can properly be decreased. 
SOLUTION: The optical fiber amplifier has a circulator 
61, at least two or more erbium-added fibers 1 1 and 12 
which are installed before and behind the circulator 61, 
an optical fiber 52 which performs Raman amplification 
of signal light emitted from the circulator 61, a mirror 71 
which reflects signal light emitted from the optical fiber 
52, exciting light sources 41 and 43 which excite the 
erbium-added fibers 1 1 and 12, an exciting light source 
42 for Raman amplification which excites the optical 
fiber, and a multiplexer 22 which multiplexes exciting 
light from the exciting light source for the Raman 
amplification with the signal line between the circulator 
61 and mirror 71 . 
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(57) [g*5] 

6 iii^^ihm^ftm^<oy^>m^fToytyy-f a 

5 2t, H3fHft7 7^A5 2fr£ffi$tLfc«#ft££#* 

TS5 7-7it. ftifax^tf^ASsan^r'TAi 1. 
i 2 «r6ie-r^ae^4 i, 43t, mtzyt-yr^n 
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( 2 ) 

1 

©timing Lfc. <hfc2t3£UtCDX;Hf'}AaS 

ia7 7<At. S&IH-^-^i^-^^e.tB^bfe<f^ 
©^V^ifgfcfi^ft^-f At, WEft? 7 -f Afr<=> 
ffi$tLfcfi^ft£R#t-r-5 5 7-t. ttjExjub^Ajis 
iJD:7 7<A£aig1-5iS!ijgftaiit, ffiEft:? 7-T A* £® 

<Atffli§§. 

antbfcm^^s»-r^5 7-<t. MEx^b^Ass 

So 

© 7 -7>tii@<HT 5 ft 7 7-f At. mfETt^r'TAfrS, 
ttiltUfcflMWfc*E»-r*5 5-fc. MEx;Pb-7Am 

Jo 7 r -r a s^fjts^ 7 r -r a &®&-r s i -3 ©aejt 

St, WE-*— *^-*©W»K««Lfcx;Wlf£A 

[|§^JS4] -y— ^a-^-^t. taE-y— ^ 
jD^r-f At, ffiriE-y— 

C07V>iiiti$:fT5Jt7 7-f At. ffiffift^T'f AA>£ 

ffl»Ufc{f§)t*£Mns5-t. MEx^b^AEs 

ait. tME-y— *3.p-^©«^3tA**8c. fits®® 

[»#Jg5] 3 *^.l/-*t, W 

y-r-smm&ftv&i <o%-7 7-i At. wejisi©^ 
7-r AA^ajWLfcfi^^sst-r^s^-t. strtH-y- 

>*«fefr3* 2 ©ft 7 r-f At. SijE2^©ft:7;r-f 
AtBSfSiajEftBt. MEU— ^aP— 
jf?-h«K, iWE®&ft^$©iiaigftt{l*tft£3-& 

S. , 50 
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Etj— *i u~ ^ ©m 2 ©#- h ^ c, am v fc«#ft© 

9-7>»«*fT5»103t7T-fAt, i»ESSl©3t7 
-^al/-^0^3 0#- h;fr"=>amLfc{f^ft©5V 

>ii«*fr3is 2 ©ft? r -f At. m$i^2<Dytyr^ 

ft^r-f «ii2^-*ai/-^ 
cog i ©#- hfijir. taEaaftaB^ s, ©©eft tfi ^ 
ft£3-ft-f -5-&&§§£*-r-5 uts#ttt^7 r-r 
Aftes. 

[fi*«7] ^|&©x;uh'^A^A07ri'At. *t& 

©®fi3t»**ru «#^m^{a!itcissufcx;pb'^A 

0~1. 5 8 tfm^5itS^tt^7r'rAti 

mm. 

E*-*a W-^©SI l ©#- HIBlcJMtLfcJll 1 ©X 
JH^AgsiJO^T-TAt. »2 0*-h«K««LfcSB 
2 cox;nf>7 A^jn 7 7 -f At. ttfiff l ©x;Pb>7A 

U ff^ft&Sa*. 1. 57-1. 6 o iim©^a•g^££• 
^vrnfr©^fc&£-^t^c: t fc^mt-r-sft? r-r a*« 

Eir-+i P-*©Sg l ©#- K«K*HKLfcSI5 l ©x 

;nf*Asan7'r-f At. ^2©#-hffijtcKebfcm 

2©i^f7ASli07 7<At, WEag2©x;i/b*^A 

j»e*ai«#u sjEa^Ttas*^©®®^. mi© 

x;|/b*C7AjSJD7 7'f AR^2©x;Ub*C7AS§l)07 7 

^/^iMibT-tn^sasts n t <&4#^t-r -s 

3t7 7-fAtiffii§. 
[ft#Jl 1 0 ] ftrEHt^Jg 1, 2, 3. 4, 5, 6 X 

tt#tttMt:7 7-f AT&-5 d t tf^ft:? r-f A 

mm®. 

[0 0 0 1] 

irwr*. 0<ik.«, jt7 7-rA*fflv^Tia«*ff^)t7 
7 -r Aiift ->t.^a $ ns t> <d-c$>z>. 

[0 0 0 2] 

[fi£*©S«] SE*SM©7t 7 7-f Atfif@§g©3S 1 
4:^2 iCSf (S. Kawai et al., Electron. Lett., Vo 
1. 34, pp. 897-898, 1998 ) . *^fiK©^7 7< /N*if 
4HS». fJf#«KtLT. 2-o©x;ub'-7ASs;&07 7-'f 

All, 12tl-PO^i««7 7-fA (DCF) 5 1 
£4T**«. flreXttftttl. 5 3~1. 56 W mT«. 
W»S«77<A5 lttft£*8R4 2*i5<Z)ja 
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£H©J:3»C1. 4 5 «mlClS:£Lfct£. 7T>?|# 
tel. 5 5 *imififflK£i;5. 
[0 0 0 3] 7"7>*J#0*#$tt®e3t/^7-*irft 

askn*, m&yt/tv- (pp) #2 0 om 

W©t£rtSBfit (:*>:*7*i]#t*>m?) TlOdBS 
— 7j. -kfEl 0 km©MSf7 7</t5 1 
0«^iB»5dBT*5. foT, ?V>%m (1*595 10 
fit) te#JS*t« 77^5 l©«Ufe*+#fc*|-3TV» 

[0 0 0 4] «6*a«©3tt7 7" -f 2 «ricS 
S7tC^-T (H.Masuda et al., Electron. Lett., Vol. 

34, pp. 2339-2340, 1998) . 2M3ff£©7fc7 r-f Ait>@ 
ggfcl, *iJ#i£SCtbT. 2OC07V>7 7'fA (5V> 
li«ffl05V>*]»ff*s6t«V»7r-fA) 8 1, 8 2* 

m©7V>77-fA-8 1, 8 211 m\Z^ 20 

8 2©g$©W4 5 kmT?&5. 

[0005] ^*i£ffi©7t7r<AJtif@g§©sg3flt/££ 

0 1 Q\Zm~t (H.Ono et al., Photon. Technol. Let 
t.. Vol. 9, pp. 596-598, 1997 ) . fttftj&Jt t bT 2 

o©x;i/fcf7ASx&]7r-rAi lRtfx.jutf^ASs;^ 

7</n2 WTV>5. M-§-7tStS« 1 . 5 7 ~ 1 . 
6 0AimT£-S>. XJPh'i?i,®117 7'f A 1 l£.tfl 2 
»SSOftffll5mSi;2 0mT$5. 30 

[0 0 0 6] x;l/h''7AmiB7 7-r/n lttl. 48m 
m©»i^H4 lTriW:6FrtHftfiaft. X^t^ASsit^ 
r-fAl 2«20©1. 4 8 MmC0®S7t®4 2RZ^B 
)E3t«4 3tr5K3!rrSiaiBSnTt»*. **7r-fAi«B 
^©ATjfl^ftA?- (P s i n) 3>©IMP&#K:& 
#T-5>^ — llSlt, Ps i n*</h$V»t#»C«a®3feiS 
4 2^6cO®!ie7t^x;Ub*'^AmJ07 7i' A* 1 2 ©{!*#■ 

9, *©x;HfCA»lB7r'f Al 2©{f^7tiii7j3§ijft 

js^fgie-rsi^B^fe-s. 40 

[0 0 0 7] 

«T©raH*«^i;Tv»a. ±esb 1 *j«rtt, *MR*Mt 

77-fA5 1©S!)^&35 (@ie^AV-SfcO«7T> 

*fc»e#A'7--atiB«TNfcD. a&tt&u 2*^<astr 
sv^fc*. mm • as wme>rcii><Dms®mtf±£ 

V>) -C**tlr>5*j*J&«*S. ±ESH2«tfi£Tfi, — ft 

\z, m/v7-<Dmmt3.isifk<D®&yti&4 i, 4 2^s 50 
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T&D. 7V>7r<A8 1, 8 2d«S<, &<ffi 

SB3 0®iB3tt«4 3 0 , #7r-fAJf«»© 

*J*«fljac**«#< . #7 7-T A*t«f§!&«i«fiBK&* t 

[0 0 0 8] 

9!©M#*ifc«s#7r<Afttt«tt, •tr-^iU- 

*t. WE-^-^-aW— ^OlW«lC»«Lfc. '>fc<t 

2 ^^©x^tf^AasJt^r^ At, MEtf—**. 
At, |ftE3tt 7 r-f /W6a»lfcflH5X6Sltt5S 

®t. mE*7r<A*«eT<&?-*>jmsiB#Bt. 
sbe^as^ & ©as* tm mt 
[0009] ±.mwkmzm&:-rz>*§&m<Dm&m2\zm 
^-^©w&ictsigLfc, 4>ft< tfe2oy±oxjp 

fc*"7A:iisfln7r<At, mttt- * z-U— I, 

fc«^7£©7V>itH£fTP7t7 7-f At. ME#7r 
fcr"!7A*ftl7 7"f AfcJBiB-r*iaiB>le«t. 1»«23tt7T 

*©ifta (^t^7t^*aj»cAi=r-r^*-h{3[B) m 
ffi5-7>«®je7tai^e.©s!ie7ti:m^7t$^-r-5^- 

* -5 Z. £ «*MR £ T 2> . 
[0 0 10] ±IH^S$:»at-r^*^©5S*3S3 1C# 
*3fe7r-fA«MB«tt. f-*al/-^t. WE-tJ— * 
aU— ^©trafclJWUfc. '>&<ifc2 7Bl±(Dxil/ 
t*>7A8an]7r-f At, ffiE-tr— *al/-^*61tt»L 
/t«WK09v>*«*ff 5*7 r-f At, SffE7t7r 

-f A^e.as#ifbfcft^7tsrs:w-r^5 7-t, mexjp 

tftf A8yjn7 r-f A&tfttE3fc7T-f A£®j&r* l o 

;i/h*<7A^5n7r<At, itftG@jgft&(©iii!c. *JE® 
s#w* e> ©as* t«^7tt*-e-»-r*#-ift»**-*-* 
zL£*&m£-rz>. 

[0 0 11] ±E«ia*«ft-rs*»^OBI*iS4t:« 
5^77-f AJt««t4. IT- +3.l^-^t. sfrE-y— 
ilx-^wstfmtcsgbfe. '>^< tfc 1 ojw±z>x;w 
H^A^jn7r-rAt, t9E-^-+j.U'-^^e.m*tb 

fc(t^-*»7-7>tiiiB ; £ff Ojf77^ n£, *5E*7r 

<A^e,aiMbfcffl^7t*s*fr^5 5-t, tuEx;i/ 

f9Ai»7 r -f AS^E*7 r-f/N**S!)^-r^> 1 o 
©BbSSteSit. WE-9— +iU~^©«^7tA7Jfi(llt, 

iWEafi3tiRa»6©iafi3tt«*3e*«-«-«-*«-«s* 

«tn«, 3t7r-f AitfflSOWJIIfls-fillliftMfcAtBKtnr 
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[0 0 12] ±E«a*»ft-r**»WOll!*qj5tC« 

flW#©7V>*«£fT75Si©3fc77-fAfc, WE* 

•y— *a ^-^©SB 3 ©#- hj^&ttlM UfcflT f3t©7 
■7>*«*fT5Sp203tt7r'fAt, *flE2o©ft77 

[0 0 13] ±E*H*l!P*-r**»WOBI*!C6C* 
5ft7 7-f AiffllSite, 4#-b*»t4*-+al'- 

m^©7"7>«MI«fT'55Bl©tt:77'-f At. MESS 
^©7V>Jt«fcfT7JB2©3fc7T'fA£. ffie« 2 

©#7 r -f a* am l *R#rr * s 5 - 1 , 
tats2^©^7r-f /xsjae-r *»fi3tat. mb*- 20 

»#JS5;Rtf6lcEti©Rijl!KJ:n«. *7r'f/t 

(0 0 1 4] ±EKH***f **5S9i©»l#JH7te« 
*Jt7r-f^»««tt. «*©x;n£tfA8Sao:7 r-r a 

t, ttjfc©ffl&3tiK£*u «*jtm*«K»«ufcx 

*«1. 5 0~1. 5 8 MmtffeSCii&lfmtf 
[0 0 15] ±BKH«^-r«3fc^OM«q(8(Cft 30 

WEtf— ^at'— ^©SS1©#— hfllCHKLfc 
SSi©x;n£«7ASSiD7 7'f At. SB2©#- hfljicg: 
«b&SB2©x;Hfr>AJBftI7 7"f At. iWESB2©x 

{f-SfTtiSS**, 1. 5 7~1. 60 urn© 

[0 0 16] ±ESgS*»*-rs*%^©iS*«9C« 
S^r-fAJIWtt.- 3 #—h +11/- 

WE-S— +0.^-^0* 10#-hltIfcK«Ufc 40 
JSi©x;ni*AjBiin7r-rA\ »2©jJ«- HMfcRfi 
UfcJB2©x;nf'>ASSJn7T-f/tt. fUESB 2 ©x;p 

h*7 Agsfl07 7 -f A** 6> UJ»bfcflT#3t *R»r * 5 5 

-t, «s#»**u ffieM%aw>s©a&%*<. 

tteiR 1 ©XJHf^AHSjD7 r-f AfttfS 2 ©x;ut*£ 

assio7 r-r A*«jfcaiiUT-«-n6 £®e-r -5 c t * 

»*3«7-9KE«0»*«cJ:ntf. ft 7 

[0 0 17] ±ESSS:«*-rs*%^©li*JR 1 0 K 
«*Jte:7T-rAJi<H«tt, MEH«9fl. 2, 3, 4, 50 
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5, 6x«7iE©©^7 7'f/\*iii|iig§-c*oT. gnexe 
77-f /mfti&nm 77-f/^5ut s#att5. 

tt*Rl 0«CE*©»WIC«tn«. M««7 7-fA4 

jbv»t. »«*M»t5v>«t«€Pii»*Kff5::tA«Tr 

[0 0 18] 

[»9!©lll6©#iM WlMtM) *fgfE©SB 1 

a*. Ts©^d«ii:i65. hp*. «*&«©£ 1 «t/s 

Ttt, JHBJHR4 2 2 2 £fflV>T#t8:->7 h7 

7-fA (^IHt«7 7'fA) 5 1 SiEb, «*3tttt. 

Wa©7-f UXitl, M««7 7</^5 

1, «tt«2 2£ffiiIU *ft©x;Hfi>AJRlD7 r-f 

A l 2 fcetftbTv**. 
[0 0 19] -7j, -y— +3.1^-^6 1 

Jfctf 5 7- 7 1 £*rfcKJHV>T. -y— +a 6 1© 

JBl©#-h <x;Hf^ASSHn7 7-fAl 1 fc&«bT 
M *5A»bftflHt3fcS*2©#-H;:8i 
*©#2 ©#-]>•*» 6 IHttLfcflHWfctt—flE, 

«<gt7 7-f A 5 2 5 7-7 1 TKSbT 

Stf»«««7 7-f/t5 2*iiiiU, tJ— *i.U-?6 
l©*2©#-M:7JtLT, *-*aV-^6 1flD» 
3©7l?— hfr&HiJtU ^cS©x;Hf.^ASSfi07 7-f A 

i 2i:e«Ltv>«. »«i«7 7-f; , 5 5 2ttsiie7fcas 

4 2 £-&i£S§2 2 4ffl^TiesnTV^. 
[0 0 2 0] flt«3KAt»tMift7 7'r A4>Sffig-r5fc 

iMWI*?/^ AfittH 1 KSl/fcJ:5 fc. f£ 
*Btffr©fB 1 «JE&©ift## (5 km) T?«tV^tV^5pJ/S 

ftmmfk&ft&mnvm 1 *!*£©¥#-? 
* o , 9 v >«#«*a*fE*StH?jis i t Bsn c» 

«««7r-f AtfflV>n«. ^U7V>ffJ# (rtffitt) 
SI (4. x;Hf ^7A^lD7 7-f Al 1, 12£ 

jBv>fc**&*isTv>««(. ^-n*flfi©^-±smiiD7 7 

-fA (7'J'7A*107 7-f A J ?=>y7-t^> f '7Aj^Sn7 7 
-YAftt*) K«*»*Tt>±Etra«OIlta»*Dli 

[0021] [SB 2 HJ609] *%B3©IB 2 HliMtr«« 

ESS 1 *»« t«fl!lUT^**«. TE©^*«±»CS^ 
-5. IP*. flSimtM-TTB. jafi3HK4 2 
3§2 2^> tJ— +al/-^6 1 t^MR4t«7 7'f A5 2 
<OHIl:RiLTHfta«. x;i/tf-7A*UD 
77-f A 1 1 6 2©raiC^!«bTVi 



( 5 ) 

7 

3 ffi 2 3£ffl^TV>ftV>. 
[0 0 2 2] *^iS09T«, SbfiTtiEU 2 S> ©ISifiTfc 
tt, 2 2 fi.DT-9— +i i/-^6 2 *lT^Si« 

77<A'5 3 -?-©&, »»i«7 7-fA5 

3£ffiig&. 57-7 2-e5ltSn. SWM«7 7 

-f/N*5 3€aar*. #««ig:7 7<A5 3 tsiiigii, 

fcg&gftW:. if- *j^6 2$STX;Uh*^A^ID 
7r-f a l 2 tcA&u x;Uh*r7Agsfll]:7 7"f Al 2£ 

A5 2£f?iI&bfcAS§7fcKi. £-J£3§2 2\Z£r>m£2 10 

[0 0 2 3] ^jtJSfllTte. «-Sjffi«7 7-f A 5 3fcS 

fc»fi3fc©afc*xtf a ? x^ 1* ^ Asian 77-fA 

I^WCIi, XJHf^A}&&0:7 7"1'Al 2ttl. 45/i 

5 3 ©ft&^8c©jfel!fiSteS<jO. 4dB/kmt*5^ 
"=>. 5 kirKD^mmmyT-f /^oat0^li»4 dB 
T&S. 20 
[0 0 2 4] =7— 7 2CDSIt^«l 0 0 9SifiV> (9 5 
%£Lt) ©fc©*t§^Kf£$ST?#5fcJ?>. ja&%84 2 
^e.»«««77-fA-5 3fc7JtL.fc«S*fcA7-©« 

=!S§atx;ub-^A^;&D7r<Ai 2itAirr-5. ±12© 
«fc5K, **«09O3t7r-f/X«MB«*«Vintf. SJ82 

$B i njswictt^ sbe^ai^: £©«tis&7ta$isat«BS 
[0025] cas 3 ftdsw #f89§©ss 3 mswc^.*. 

}fc:7r<A£««©*J«*HI4»;:jft-r. ffi 30 

f§2 2£. x;Ub*^Aaara7 7"fm liiJ-*al/- 

* 6 2©mtaa«bTv»fc*«. ***#«-c«, mmtx 
■hM<r>74 y 9 3 1 tx;uh*>7A^Jo-7r-rAi 1 

©|BJK»«LTV»*. Sfc. *§6160«Ttt. Sb&7tzK4 
lRtfA&TftHU 1 «©-&&#§ 2 1 £JBVvrv>ftV*. 
[0 0 2 6] **K«Ttt. ffl&%ffi4 2 36»6©»fi3t 
tt. ^ftS2 2, x;nf^A^iD7r-f^i 1. -9—+ 

al/-^6 2S:lT»ti«7 7'fA-5 3CA»n. 40 

»2 3«6«itra««cL/Tx^ii«>AaaiP7r 
2*ae-r«j:^te«f*. £•<©*§-&> x;u 

x;nf^A^J07r-f Ai l fccfc-sSbeftSU 2 ;&■"=>© 

[0 0 2 7] ?f^T, x;Uf^A^Jl07 3"f A 1 1 tffl 
»bfc»iBJt»4 2j&*fc©»Stt*WPJjrr*E£;&«5r 

efflVitiH, wffim2His^iicit^. 
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[0 0 2 8] (S4H1M) *»^©JB4 0*lfi«C« 

[0 0 2 9] HttC. XJUf7A^J07r-f Al 1 
nitwit 77-f / WM»«!>ll*IMbWB; < T# * fc 2 
©#],£*<£> -5 fca£>, ^2§li6^j©«fc^icx;ut*^Amsn 

ttflt 7 7"f 7 V A * 3 CftfftS 

£ij&tBjHgT&-5. #J;Ltf. m2||IS^J©^7T-r Afi 
MftDlHFJNbPe dB©tt, **lfS|C577>fi|§ 
(rt*M6) **1 5 dB*t*IMfc&«6. 5dBt*5. 

[0030] cm 5 nmm) *$m<r>% 5 hmmic^-s 
a&ftBu 1 4>as%&«e 1 . 4 2 um, 

ffl&ftS4 2afajB3tifcftei. 5 2<imtlTlr»*. 
[0 0 3 1] 5T>fl»OK-^JtftU. JR 

1 HJSfisjT*fJ 1 . 5 5 um, **lfi«Tr»l. 62(jm 
tfcO. #7r<A*««©^*<ta<"JflBTr** <S. 
Kawai et al.. Electron. Lett., Vol. 34, pp. 897-89 
8, 1998). AS3KW4 lOASXttftOftV^icJ: 

0, S*Wfi*tt. £l%K0r?*j6 dB. 

[0 0 3 2] (£6$ffiM] *&9§e>£6?fc|fi0!ll::fll-& 
3tt7T<Aif««©#IJ**H8lCjS-r. #fgJ60tJtt, 0 
7 ©ft3fct£ffi©S[l 2 4ftj£0£££ffft bfc«J«Tf * 0 . 

»4*lt«tB«IK. ir-*al/-^6 2t5 7 -7 2 
£fflV>TeifSR;*tf\ 57>77-fA81t77>77< 
A8 2 ft— JgUTjafibTV»*. -tOfifJR. fi£*S^© 

Sfc. »iE*aB4 2*6oas*o/X7-3&«i-»*:#< 
0lc^UfcJ:5fc7V>75"f A8 i 

[0 0 3 3] li§Mlll77>77'fA8 1, 8 2At 

•> , j*77>77'fAo«§i:it 53- 

1. 5 6 /imt*5. *SJSC»JTf4. 77>77-fA8 

2 *T©®g7t©eJ873(Sl**. ft5fet£ffi©?g 2 ^fi£©^ 
^■<hiet?$)0. 57>77^ A8 1 4'T?©{i#7t 

[0 0 3 4] c^7HM0ii) mmm\z^ 



( 6 ) 

9 

3fc7 7</TOtt8©«J«€B 9 *ftj&0N*. M 

EJB6*lSMi:SM5lUTV»*36*. TfE©j**«±fc*fc 

2©E*t«ir5 7-7 3*R«U 
Of®fi3t*S»*-a-Tt»*. -ton*. 57>HHO« 
* £ ©fi^coSffJffl *«pJ(IB-C* 4 £ lr» 5 * . * 

MW©»£©¥#S«l;:e*T* * 1 V* 3 ffljita** *. 

[0 0 3 5] (Sg8fHJ60iJ] *R9J©£8%ttMCffS 
7t:7 7-f/ttiiH§§©;t?tfi£;£0i uc^-r. 01 0©t£* 10 

3I)StttTS©jS^l:S)!!:5. BP'S. *H 

isama. ®ejtas4 2 osbfi^sts*. ©m 

tel. 5 4/im) tU »iB3t«4 3S#«bTV»«. 

[0036] **is^-c«. iu&hm 2*»6©as* 

f4XJHf<7A^lD7r -f A 1 2 ©fI^7£fcH7jM£ 

tttt*ft*Trtt i . 47-1. 4 9 Mm-e&-s>a<, *n 

KSWTTttl. 5 0- 1. 5 8 /imtL, ±S©M*# 
■SUttfT?**. fcfc'U {-©AiBXttftCJ&UTflre 
ftifc&tfgfcS. tot, fifcfcftWKfcfc^ 3t77-fA 

[0037] cm 9 juson *%^©m 9 

3t7 7'^/\*tt'(SiS©^ : fcSl 2JC^-T. *HiS^J«, 
01 0©ffi*a«©3B3*j«©^*Dfftbfc«<aGT?* 
0, -t©a*tt«©JB3*riSt»iTC©J«*«±»c*ft: 
*. SP"5, *^1WT«, x;Hf»7AS6Jl07T-fAl 1 30 
tx;Wtf«7AtS107 T-f /t 1 2 ©IBICU— l^-^ 6 
USgU *fcx;l/t7A»077'fAl 2©iT- * 

6 1 ©S»«IC5 7— 7 1 £S:®LTV>3. 
[0 0 3 8] m^Stett, x;Uf7AmUn7 7"f/N , l 2 4> 
^»7j^]»cejg-r4. ■*-©»*. x;u t* -^ASsio 7 r-f 
Ai 2i:5ttt5aEJtiSliioT£DTV^. x;Hf£ 

AflaH7r-f/Xl 2©«Stt. t£*S«©» 3 «|J*©» 

£-©*5¥#T?*s. 

[0 0 3 9] [^ 1 0 ftliM) *5£WV>& 1 0 ftffift IC 
«*3t7r'fAi«I*©**SHl 3ic«r. WKJB9 40 

i i ©flr*JteA:fc«i;:R«Lfc i o©iftfi7£S4 i ©* 

mio7 7-r/N*i l.'-y— ^6 i. x;u£>7ass 
»7r-f ai 2©«Sires&UTx;uf7AmJ07 7'f/\* 

i i&c;x;i/h*^A^jD7 7i'/ , <i 2&m&-tz>. 

[0 0 4 0] fEoT. «E*««Ktt'*. 1SM4 2, 
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10 

£M2 2fci*©«fi;£*©HSfc««*«»JllBT?**. 
d©J:5KBl*UfcJ:'5C*»*KJ:n«, 7?>77 

Ltzfztb. 7V>7r-f/toftSiS«*MT*. A 

e3t«©»*aA«5rct^T**©T. sfc«T*s! 

[0 0 4 1] 

3t7 7< Mi#iH8©SB&j&ScA<#< . Kff • *MT£>5 
[Hi5©ffi*&tt91] 

[0 1] *»*©JBi*li«K:«*3tt7 7-f^»*B«* 
[0 2] «E*ft«©SBl«*lc«**7r-f^ii«»ft- 
[0 3] *«W©*2SElt«fc«*3t7r-f^it«»S 
[04] *»«©* 3 7 r-f /tif«8S 
[0 5] *»^©3B4*16«K«**7r-rAii«»fc 

^-r«^0-c&s. 

[0 6] *»??©J(!5*16«K«*3tt7r-f/Ht««fe 

^-r«^0-r?$>s. 
[0 7] tt*tt«©JB 2 *j«ic«*3fc7r-r 

^-r«^0-i?ss. 

[0 8] *«*©* 6 *«^K«*#7r-f 

[0 9] *RE©JB 7 ^« K«**£ 7 r-f /**•«»«: 
^-retfi£0T?ab4. 

[010] «£*««©« 2 *<aK«*jt7r-f /wm 

[011] *«W©SS8 3feK09fc«*Jfc7:r-f /WW 

*^-r«ifiE0-c*4. 

[0 12] *«W©JB9*»«K«*3tt7r-f'A*8«S 

[013] *&w<z>mi onmm\z&z>?t7T^nmm 

[«F#©i&9§] 

11, 12 x;Wfcf "7A^J07 7-f A 

2 1, 2 2 

3 1, 3 2, 3 3 7-f W—9 

4 1, 4 2, 4 3 ®S7taS 

5 1,52 »«Biflt7r-f/t 

6 1. 6 2 -tr— ^ 

7 1,72 $7- 

8 1, 8 2 7?>77-fA 
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H0 4B 10/13 
10/135 
10/14 
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F I 

H 0 4 B 9/00 
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F^-A(##) 2K002 AA02 AB30 BA01 CA15 DA10 
HA23 

5F072 AB09 JJ01 JJ08 KK05 KK30 

PP07 QQ07 RROl YY17 

5K002 BA05 BA21 CA13 FAOl 



